Introduction
The dramatic increase in the prevalence of overweight among children and adolescents has led to obesity prevention becoming a major national health priority [1] [2] [3] [4] [5] . There is now an emerging body of evidence that at least four behaviors play a role in positive energy balance and the development of childhood obesity: lack of physical activity, lack of fruit and vegetable consumption, sugar-sweetened beverage consumption, and use of television and video games (screen time) [6] [7] [8] [9] [10] [11] [12] [13] [14] . It is estimated that in the US over 60% of children aged 9-13 years do not participate in any organized physical activity during their non-school hours and 23% do not engage in any free-time physical activity 1 . The data are equally discouraging for healthful eating (HE), with only 20% of children meeting the daily recommended five servings of fruits and vegetables 1 .
Settings, such as schools and after-school programs are ideal for reaching children and adolescents in order to promote HE and physical activity 11, 15 . A number of school-based interventions aimed at promoting HE and/or physical activity behaviors have been implemented in the last 15 years 11 , with most having positive influences on moderate and vigorous physical activity (MVPA) and HE, and three studies having positive impacts on child obesity (MSPAN 16 , Planet Health [17] [18] , El Paso CATCH 19 ).
School-based obesity prevention programs, however, face challenges due to a lack of physical education offered in public schools and a focus in the US on basic educational skills and test scores. Due to the gap in time that exists between parents' working hours and their children's school hours, programs offered after-school have been identified as one of the potentially important environments for child and adolescent health promotion efforts and may be a particularly effective place for obesity prevention 20 .
A few investigations have examined the role of after-school programs in preventing obesity and/or promoting healthy behaviors [21] [22] [23] [24] [25] [26] [27] [28] . A basic premise of all of these programs is that the after-school setting can provide physical activity and a healthy snack for children who do not engage in these 4 behaviors. Furthermore, after-school programs can also place children in an environment where the opportunities for sugar sweetened beverage consumption and screen time are limited compared to being home alone. Despite the stated potential for after-school settings in the promotion of MVPA and HE, no study to date has systematically observed the after-school environment to determine the extent to which it does or does not promote MVPA and HE without outside intervention. The current study was designed to evaluate the opportunities offered in after-school for MVPA and HE in the Healthy Opportunities for Physical Activity and Nutrition (HOP'N) after-school project (www.hopnafterschool.org). Behavioral observation methods were used to collect data regarding a variety of child, instructor, and environmental variables important for promoting HE and MVPA. The primary aim of the HOP'N after-school project is to improve the quality of after-school programs to prevent obesity in children.
Methods

Settings
A community alliance of a local school district, Boys and Girls Club, Cooperative Extension Service, and other community partners in Lawrence, KS was approached to participate in the larger parent study. The alliance contained seven program sites and all sites agreed to participate. The community alliance was selected for the larger study for a variety of reasons: 1) it was the only one of its kind with multiple community partners; 2) it contained after school sites within 1.5 hours or less from the Kansas State University research team; and 3) all sites were part of the USDA Food Stamp Nutrition Education Program. The larger parent study was designed as a test of improved physical activity and nutrition education in the after school setting for this USDA program.….
Participants
A total of 144 third (n=26), fourth (n=99), fifth (n=16, and sixth grade (n=3) children had consent from their parents to collect demographic information and to have the research team measure height and weight. Of these students, 55% were boys, 60% were non-Hispanic white, 21.5% African American, 10% Native American, 5% Hispanic, and 1% Asian, 50% were eligible for free/reduced lunch and thus classified as low income, and 37% were either overweight (greater than 85 percentile according to CDC growth charts) or obese (greater than 95 percentile). All study methods were approved by the Institutional Review Board for Human Subjects Research at Kansas State University.
Measures
After-School Session Observation System. After-school settings were observed using an observation system developed by the authors to determine if the activities offered to children were academic, enrichment, recreational (active and non-active), or snack. Activities in these after-school settings were coded as academic if they were led or supervised by school, after-school, or partner organization personnel as an extension of the school day. These activities were typically homework or adult led sessions related to school day academic lessons. Enrichment was defined as an after-school session led or supervised by school, after-school, or partner organization personnel where the primary activity was not an extension of the school day. Enrichment was designed to build skills and improve a particular knowledge base 29 . Typical enrichment sessions included activities such as drug and alcohol prevention programs or drama club.
Recreational activities were classified as active or non-active. Active recreational involved any kind of physical activity, either organized by adult leaders or free play. Organized physical activities involved close supervision of an adult and had procedural aspects to them like adult-defined rules/boundaries/expectations. Free play was remotely supervised by an adult and did not involve adultdefined rules/boundaries/expectations. Non-active recreation did not involve physical activity, and was supervised or led by school, after-school, or partner organization personnel but did were not intended to build skills. Typical non-active recreational activities were board games and reading for fun.
Each after-school session was evaluated for the potential for physical activity using the environmental support categories from the System for Observing Play and Leisure Activity in Youth (SOPLAY) [30] [31] . The SOPLAY categories describe the characteristics of the after-school environment for physical activity. Sessions were coded for environments that were usable for physical activity, supervised by after-school personnel, organized by adult leadership (after-school personnel or community partner), and the availability of equipment.
Active Recreation Sessions. All active recreation sessions were also observed using the System for Observing Fitness Instruction Time (SOFIT) 32 . SOFIT is an observational tool that records behavior every 20 seconds during a defined session and measures children's physical activity level, session context, and leader behavior. Student physical activity levels were categorized on a 5-point scale: (1) lying, (2) sitting, (3) standing, (4) moderate, and (5) vigorous. The student activity level codes have been calibrated using heart rate monitors [32] [33] and validated using accelerometers 34 . Session context was specified according to the following categories: student management, physical activity-or nutritionspecific knowledge, fitness, skill drills, game play, or free play. The teacher behavior section of SOFIT was modified to specifically code after-school leader interactions with the children regarding physical activity and HE. Leader behavior was coded for verbal or non-verbal behaviors that promoted or discouraged student physical activity or HE behaviors. A code was also added for whether leaders encouraged or discouraged these child behaviors within the after-school setting or outside the afterschool setting (i.e. at home).
Snack Sessions. Observers also used SOFIT to measure leader behavior during snack sessions.
Although snack offerings varied across sites, children were most often offered a choice between beverages and then simply given the snack food to eat. If a child wanted a second snack they were allowed to have one, although seconds were not offered to all children as a regular practice. The snack was only offered once per after school session. All of the snacks and beverages available to the children were documented and later analyzed. When needed, snack packages were collected for later analysis.
Nutritional content of the snack was recorded using actual snack labels (if available), company website information for the snack, and/or the USDA calorie count website. If a snack did not have a label, a sample was weighed and information was obtained from the USDA calorie count website by weight. Total calories, fat calories, and grams of carbohydrate in a serving were recorded for all snacks. Percent fat was derived by dividing fat calories by total calories. Data are presented for an entire snack offered to children even if it was more than one serving.
Observer Training and Reliability Assessment
Nine observers were trained to perform the responsibilities of two different types of observers (A or B). Observer A recorded environmental characteristics, observations for type of instruction, leader behavior, and snack information while Observer B recorded the physical activity level of the children and session context during the active recreation sessions. Training and inter-observer reliability assessment consisted of one lab session and two field trials. The lab session involved the use of videotaped situations for discussion and memorization of data collection procedures and protocols.
Once the lab session was completed, the first field trial was done. During the sessions in the first field trial, the second author and all observers coded three after-school sessions using SOFIT while discussing the codes they were using. After this trial run, the second author and observers would discuss any discrepancies in coding. A second field trial was used for collecting reliability data. The second author and each observer coded an after-school session on four separate days. Reliability was determined by calculating inter-observer percent agreement (IOA). The IOA was calculated for all behavioral categories by using the formula: [(Total # Agree/Total # Observed) x 100]. All observers using SOFIT had percent agreements > 80% for child physical activity intensity, > 97% on lesson context, and > 94% on leader behavior.
Procedures
All after-school programs were observed on six days (three observations in fall semester and three observations in the spring semester) by at least two trained research assistants. Observation visits occurred no more than once a month at each site, and each observation was on a different day of the week: Monday, Tuesday and Thursday. Wednesdays were not chosen as observation days because the after school program was much longer due an early release schedule on this day and Fridays were not 8 chosen for observation because attendance was lower than other days of the week. Visits were scheduled with the program manager in order to avoid holidays, field trips, and other special events.
Program staff were not informed by the research team of the visit or the purpose of the observation.
Once days with events were eliminated from the observation schedule, days were randomly scheduled to insure that a Monday, Tuesday, and Thursday were observed each semester of the school year. Snack observations were done at the same time as the activity observations.
Data Analysis
Data are presented as descriptive statistics with means + standard deviations for continuous variables and proportions for categories of behavior. The MVPA was calculated by summing the observed instances of students in moderate and vigorous physical activity. Differences between proportions were analyzed using the Chi Squared statistic for nonparametric data. Table 1 presents summary data for the types of sessions offered at the after-school programs. On average, after-school settings had four sessions per day. Every after-school day had a snack offered to children. Most sessions occurred less frequently than once per day, however, there was an average of 1.5 active recreation sessions per day. Across the six observation days, enrichment sessions were the longest when offered at 40.5 minutes, but occurred very infrequently such that the mean offerings per day was only 9.6 minutes. Active recreation sessions occurred the most frequently with a mean of 46.8 minutes offered per day and a mean length of 30.7 minutes for each instance they were offered. Students were spending an average of 15.1 minutes for snack time and 27.6 minutes in academics daily. With respect to the physical activity environments of the seven after-school settings, 98% were usable, 100%
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were supervised, 85.5% were equipped, and 55% were organized. In addition, 53% of observed recreational sessions occurred inside the school building (i.e. gymnasium, hallway) while 47% of all recreational sessions occurred outside of the school building on the playground.
Active Recreation Session Physical Activity by Session Context
A variety of activities were recorded for active recreation sessions including basketball, dodgeball, regular and flag football, jump rope, gymnastics, running, soccer, tag, kickball, cleaning, cheerleading, and several follow-the-leader games. Table 2 summarizes the intensity of physical activity performed during active recreation sessions that were either organized or free play. Children performed more MVPA (X 2 (1) = 97.20; p < .001) and VPA (X 2 (1) = 62.40; p < .001) during the free play active recreation sessions (69% and 25.5% respectively) as compared to the more organized sessions (51% and 17% respectively). Table 3 illustrates that the majority of time during organized active recreation was spent in game play 48%, while in free play active recreation sessions, children participated mostly in free play (87%).
During the structured active recreation sessions there was much more management time (14.5%) compared to the free play sessions (7%). Furthermore, during management time in both organized (47% of time) and free play (41% of time) children were often standing. Table 4 and Table 5 present leader behavior during organized active recreation or free play active recreation by physical activity intensity and session context, respectively. Results were not presented for HE because no instances of any kind of encouragement or discouragement of HE were recorded.
Leader Behavior
As Tables 4 and 5 illustrate, there were no instances observed where a leader encouraged their children to be physically active outside of the after-school setting. In general, there was significantly more encouragement for physical activity (X 2 (1) = 486.89; p < .001) during organized active recreation (92%) as compared to free play active recreation (41%). When leaders discouraged physical activity, regardless of active recreation type, it was most likely to occur during management episodes (25% for organized; 94% for free play) or when "teaching" the children about how to do an activity (67% for organized). In addition, leaders discouraged physical activity most often when children were standing (46% for organized; 75% free play). There was significantly more encouragement than discouragement for physical activity during both organized (55% vs. 29%; X 2 (1) = 65.62; p < .001) and free play active recreation (64% vs. 6%; X 2 (1) = 36.00; p < .001). There was significantly more discouragement (X 2 (1) = 36.00; p < .001) of physical activity during organized active recreation (29%) as compared to free play active recreation (6%).
Snack Content
Sixty-three different drinks and foods were served to children in the after-school setting throughout the year on the six observation days. Drinks had an average of 119 + 12 total calories, 19%
from fat, and 17 + 1.6 grams of carbohydrates. Drinks were either milk products (skim,1% fat, 2% fat; strawberry, chocolate, plain) or 100% fruit juice (grape, orange, apple). At no time was bottled water served to the children. Foods had an average of 186 + 53 total calories, 28% from fat, and 27 + 2. 
Discussion
This study is the first to systematically describe MVPA and HE during the after-school environment, independent of outside intervention. Findings from these seven after school sites indicated that children were spending approximately 47 minutes of after-school time in active recreation, with 49% of this time in organized activities and 51% in free play. Although other studies have reported that MVPA is lower during free play than during structured activity when children are in school [35] [36] , we
found that children in an after-school setting were spending significantly more time in MVPA while in free play than when in organized activities. This finding using SOFIT is consistent with our objectively monitored physical activity data 37 . The level of MVPA in both the organized and free play components of the active recreation time were comparable to or exceeded other estimates for in-school physical activity programs 19, 38, [35] [36] , while the vigorous physical activity (VPA) findings exceeded many of those reported 38, [35] [36] . This demonstrates that independent of any intervention, some after-school settings can be structured in such a way as to provide excellent opportunities for MVPA and VPA.
Our findings are also the first to look at specific leader behaviors with respect to encouraging or discouraging physical activity and HE in and out of the after-school setting. We found that as long as the children were moving, discouraging comments were kept to a minimum. However, leaders did discourage physical activity during organized sessions more so than during free play. This may reflect the lack of training that many after-school leaders have in conducting structured activities such as games 21 . Programs such as the CATCH Kids Club are specifically designed to help leaders with minimal training conduct productive and positive structured activity with minimal management and discipline problems 21 .
Although there was a snack at every observed after-school session, they were often high in carbohydrates such as sugar and high fructose corn syrup. The least common snack was a fruit or vegetable and the most common was some kind of bread or candy product. Although low fat milk and 100% fruit juice were the beverages offered (no soda), bottled water was never offered to the children.
At no time did we observe after-school leaders encouraging healthy eating within or outside of the school setting. This is clearly a place where public health interventions could introduce basic, healthy nutrition information with a variety of healthier snacks for the children.
Findings from this study should be viewed as preliminary. Only seven after-school programs were observed, all within the city of Lawrence, KS. It is likely that these schools do not represent schools in other parts of the nation. In addition, schools were not chosen systematically for the study of after-school environments and their impact on children's health behaviors. These schools were chosen to be part of an after-school intervention program following baseline assessment of variables specific to the intervention outcomes (i.e. leader behavior encouraging PA and healthy eating). Given that so little is known about after-school environments, our findings suggest that a large, nation-wide, study of afterschool environments and children's health behaviors would contribute substantially to the planning and implementation of after-school programs with the maximum reach and impact on PA and healthy eating.
Despite these limitations, this study provides clear, preliminary support for specific areas of intervention to promote MVPA and HE for children in these after-school settings in Lawrence, KS.
These include providing access to water, fruits, and vegetables as snacks; training the after-school staff in simple healthy eating and physical activity messages as well as how to be more encouraging towards healthy choices within the after-school setting and at home; encouraging free play activities; training the after-school staff in simple, structured games for use in a variety of indoor and outdoor settings. These clear, simple modifications could make a substantial impact on the after-school setting in using it to promote healthy lifetime behaviors in young children.
*The total number of times these activities were observed; **The average number of times these activities were observed per day of observation; †The average total number of minutes for each of these activities in each day of observation = session frequency per day*mean session length; The average duration in minutes of each activity session when it was observed. Total number of observations for these data was 297; *During refers to verbal or nonverbal leader behaviors promoting or discouraging child physical activity during the after-school lesson; **Outside refers to verbal or nonverbal leader behaviors promoting or discouraging child behavior outside of the after-school setting. Total number of observations for these data was 297.
*During refers to verbal or nonverbal leader behaviors promoting or discouraging child physical activity during the after-school lesson.
**Outside refers to verbal or nonverbal leader behaviors promoting or discouraging child behavior outside of the after-school setting.
